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(57) Abstract: 1,2-Eihanediol derivatives represented by the 
following general formula [1] or salts thereof wherein R 1 rep- 
resents an optionally substituted heterocyclic group; R 2 repre- 
sents hydrogen or a hydroxyl-protective group; R 3 represents 
. p6 [ i ] hydrogen or lower alky I; n R 4 s and R s s may be either the same 

or different and each represents hydrogen or lower alkyl; R 6 
represents optionally substituted amino or ammonio; and n is 
an integer of from 1 to 6; show a retinal nerve cell protecting 
effect in a glaucoma model and a rat retinal ischemia recanal- 
ization model. Thus, they inhibit retinal nerve cell death and, therefore, are useful as preventives and remedies for retinal nerve 
diseases such as glaucoma, diabetic retinopathy, retinal artery occlusion, retinal vein occlusion, macular degeneration and retinopa- 
thy of prematurity. 
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5 *mwte. 1 ,2 - = * y^t-^ii^Sfciitot^t^i^^irtSiltt 

»rtP?fcJ^ 8BJEtf>i:# t , JSJE^OE^- [(i)ffi#ilI<0«at»*.(ii)«l!l#i&I 

3irtP$tf>ftJ»]?£S? t Lt, BIJESrfBT £ * -5 - <t SrJS*^ KSttSfci^ if 

15 ffj&Sfc* (fcfc L^BSSPh 14^5^ 729-739;H\ 1997^) . 

— fiirtWtt; IBfll#£*|ii!i|BI&©5E£*# < ffifcotV^5 0 

20 12#9#s 1367-1371B\ 1995^ ; PI 15#4-*§- , 487-492H, 1998^) . 

mmm&mjmm., mmwimmmm, mm&mmmm, &&&&m& zxprnmut 

SWJIS3E£jq]ftJi-<5fa;^aS& £;fr,TV^ (W097/38691) . 
25 #^5p3-232830-§-, |I]4-95070-5§-4^RU:f£fc<D 1 , 2 -'ai 9 1/ v> /Utfgmft £ 
fctt^iPtfctt* MtSci^i LTf ffi^ft-^tlf «3 , (R)- 1 

/[b]f t7i^ - 5-^^)- 2-^[2-(N,N-^xf;V7* y)x b3f'>]x^ 

y-/Hit(ETs T - 5 8 8 <t$Fl-£o LVMb-fr«&T?fc5. 



s # >t « & mwm) 



WO 02/30420 



PCT/JP01/08745 



(SOCIETY FOR NEUROSCIENCE, Abstracts,Vol.24,Partl,p228, 1998) 
t5Z.Tfi#m&-&m*<DftmmftftM (W096/12717) ?:tt5 0 

©irte, jssjSttiWiRfi^ fliffiss&iiRPHSffis i»Mii, * 



m en <o ffl * 



R — CHCH 




.6 



20 
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2 n zf^-J^s wOf-AsH <fc t>*->^ n^.SfS/'yl^ft if© C 3 . 6 v-^ n Tyi-^ryi' 

v\ /f^fiz, J y y* h * , tert-7* h ->\ •O'^/W^-^ ->33 i t^^^^^^ 

3-=¥ i^Kft if© C 2 _ 6 T J\s>T — fr** S/2££ ; {£ ift T A"* A- S £ fit * * 

>* s ol^-jv^^-, /atvuft, ^y/p^/vf t, zftf-jv^-jr^ ^y/f>f 

SS: ; ^oi&iT/v^-'Htli, ^nyw^f-^, 7^to^f;i', v> 7 yv ;<j- n 
10 ^yW ^ D^xf-;l/^ if (Ds^ n tfy— O^iT^^r^^^: ; T V — JV& t fits y =c 

-yu, -Tyf-fr, ^y^ = ;wfcj;thVyT = ^i^ ; 7 !1 - /vt^-v'St 14, y 

i^f ^©T^CLeT^^/Vil: ; 7 y WS it& 7" yi' = ^f^Si 14, V-^/V 
15 ^-^-iy, ^7x = ;v^f;vt+->, h y ^yi^^->ft if ©Tyvc^Tyi^yv- o 

if ©7^Ci. 6 7A^f^- S — g£r ; T/Wffiar/Vf^ = >l'* ->-V 
■7- 5 A'* if 0 7WC ,. 6 7/^-M& ; fii7>^ l^V^t^f^It , ^ ^ U 
y^t^-yfc £ tf^^ l^-^drfBft f©C M 7/l'^ l^V ; i&B. 

20 7->;i'Sfc{4> #/u5A^ Tir^vK:/^ y yw*5 J: A- ;& A* # =. A* S ft if © 

C ,. 6 T v- AS £ ; 7* n J ;U& ktt, •< > V 4 yu*3 J; t>*^~ y ^ A-* A^ = AS ft if 
©7!) — A# A-Jtf ~ A-g£r ; jS»7A'^^^^*-Mi fit * * yv-zK =.a^ 

jV* jV-fo =-}V s n-T'DtW^/V*-^, ^ V7o n-I^^A- 
X;V*x;i', yT'f/V^yl'^^/V, sec-^^ A'^ A'* — tert-^^W-XyV/fc 

25 = jv % it \i^< f- A- ^ * = yu ft if <d C i. 6 7 yv 3^ yw yv zK — yvg &r ; 7 y W6 7 
yw^yu^yl^/t; ~ y^S ir 14, V ^yU.* yWzK — yVft if © 7" yV C j.eTyV^yV- S 0 2 
- X £r ; 7!)-^^^^ = yvg ir (4 x 7j^;U7yv*^;V, p- h ywai >- ^ ^ - 
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-Ty *}-jvx;\>-fo-j\'mte H©7 y — yu- S 0 2 -£& ; T y ~/u*jufc-/u 

y— ,V-S0 2 NH-^2r; iSi^T /V^r /l^A'* ^/WT 5 7 M k {*, y fvVX/V 
*=;V7 5 ; JU * ;v ft ~ /isT % S ft k <D C ,. e T A-^A-- S0 2 NH-SI: ; 

/v, t" ^ 7 v 5 — y v , t°^<7 v 5 — ;v, t"^< y — A\ ^eyuxfc y ;K ^-y-^e 
y yw s rhn Kn * y y 7F7tFn^y^;!);K ^ y ^ = 

yv, ^ 5 ^y y =/k fo^K 5 ^y y /k t° 7 y y >k t° y tr y 5 
10 s?/k * ; V ^-^> f7/!);K f by y y ;k ^7 -y 7 y y /k 

t°oy— /u, t'7/!)-;v, t c 9 y* y v 5 — /v, yy=/K 7 y /k 

'<y/'fy**f , /!)A', / <y , /f7 , /!i /v, y ^ -y- y a- n v 5 1 Ko*;*t 

15 y /K 2,3 -3*fc Kn^y/fi-;K Fn^y/fttD/K 2,3 

-4H-l-f7t7^/K 2 , 3 — fc Ko^yy*77-^, ^ V [b] 
t = /f 5 [2,3-a] fc° V vvV, ^y/^tVy-y-zv, ^p.y-;w ^yf 
7/iI;K ^yt^ft/U/v, t^t^7yl/v> tf!I/?? = ^ -fV^VKy 
;k i , 3 yy* y — £ t>* i ,4 -^yy -y^dr-y-^ 

20 ;H*if©^^^t5l3SJI^i It- o&_h U< fi^^M 

o fit JL IS ^ 5II)U<I46 j*g| % *§#St * tt&ffil* 

25 ^75 7, {EiR7 A" 3 ?^, 7 !) - 7 /Wfi; 0 7 ^ W7A'3**y, r/v 

»&TyV<7-— ;K ffiSKT^-Jr^yWar-^ 7 ^4£$£ T A* * * ^ T jV^WlT ^^r 
;U*;Ut£=. /V, 7!J-^X;V*r.;l/, {S^T /V =*r /V * ^ * — 7 5: S „ 7!)-> 
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5 *£i^7'/^= 1 iX, TyW&a&T A-=i df- T !) — A>** # A* * 4 A* * * f * 

tI£*LTV^t> <fc^ t Kn^^H, fii&SH-CV^fc <fc^# ^z)?^ e^vS, » 
10 KSft-cv^-cfc £v>r 5 / I, fifcBSn-Ci^-Cfc-fcv^ K^^St?M$n 
X^X t> J: v<»<ft» TATA'S; AD^y■c•t^l^i^•C^t^ ) J;v^7y-/^S^ ^ 

4J:V^ft7>3 i lf'>'I, ABfift7/l'*A'I, M7^S> T A® ART A"* 

is {6» T A ^ A- ;* A * =. $8 £ T JJ — ^ * - b 5S tftt 5H^-t 

R'l^ttStftSi Lt®7^ ;l«iO!R 6 l^lt575y I^fil i 

20 ;i/^-;H, v-^ D7;v^;H, T !) ~- A 3£ % fg;f£ 7v , >l, 7^fi»7^^;vS, 
ISfSl^ i-^ylT•f^&^^^TV^Tfe £ 7^y 
{&i&7 A^r A^A* — ;w$*3 itF7!) — A'^A'tfs. A*j&» &31Hf*i/3 1 

25 IJoi^T?;!© tLt«, 7nf^f^' • ■ << V • ir 

— # =. y tr • ■Z/ls J kis?. (Protective Groups in Organic Synthesis)^ ir V 
Koi^V a V (Second Edition) [t*K5 • — ^(Theodor 

a W. Greene)(199l¥) * V • ^ !) - ' 7V F • tVX • ^ y = W 

7^s/ K(John Wiley & Sons. Inc.)] ^fBflftSti/fciififOt Fo=t^l, # A 
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h yV^V * ;Uft V^*5 4 t)<7- -7 $ r'u 1/ * JV* V^ft if © X A- 7ft £ © ^ M t£ 

io — [ i ] © i , 2 - = * y^t-^R^frSfctttott^v^-c, (0!) 

*36Vi<D Afetitltt t Lt»S Lv» — [ l 3 ©1,2 is*y* 
15 fcfit* ©i£J4, R'tf*, @i& £ftT v^T fc 4: VN^y/f x^;H ; 

R 2 i>, TksftJ^^- ; R 3 ^, fcmm* ; n j@ © R 4 *5 4 t>* n CO R 6 £*, 7ksitJ^^- ; 
R 6 ^, ffJft§n-TV^ t> 4V>T 5 / StfcS 1 ,2 -oi^ > -r^-A^ag^S fc 
lit©lffc5o £ b LV^b ©}4, R 1 ^^ y/fl=:;Vl ; R 2 /5S, tK * 

JB^ ; R 3 ^, TK^m^ ; nl©R 4 ^ i^nfiOR 5 ^, JDK -7- ; R 6 ^, 
20 7>*AStEi £ ftfcT 5 ;Itfc5 1.2 - = * — ^St*flc* fc{4^r 

CQ^T-fc 5„ 4 <9 Hflcfttett, (R)- 1 -C<y/[b]f t7iy-5 - >f /U)- 2 

-[2-(N,N-^xf;V7$y)xh =¥^]^i ^ y — A-fiIfe*fi(T - 5 8 8)t'fc5„ 
-Jtt* Cl] © 1,2 -ct^r ^fHHflcSfcHc^rOttW:, 4#Pfl ¥3-47158, 

<$§g¥ 3-232830, #M¥4-95070, #BH¥6-96l5fc if B * O ^jfe "Tf » 5t i" 5 - 
25 5, 

-JK* C 1 3 ©1,2 -a* s^s?;*— /MB*fr* fcte^©i£f4, ESS-htt^Sax 
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TltiRT?*5iS, &nJfc#©»^ It)$Al^ltl B 0.01~500mg£ 1 

j^Tte — «t5£ [i]ol,2 - ^ y^/d — ^Rl»flc4 *:l4-tOJ»©tSkrtl*K:» 
i" 5 fEffl o X m W -f Z> o 

Wistar3R66? y h (290~310g) ] * 5 ^ <b * -> =7 9 J ^ 

^HJ^I^bfeo BHJ3Ef+ (pneumatonometer. Model Classic30 : Mentor, Norwell, 
MA, mm) £J3V^ WIRBEai3e*.*IRl»W«r30^-s;«-C#JWUflirW*Sr!R§l 
L,^30MLO35%M^SrftAUfc o i^aA3Bi^ T-588 (lOOmg/kg) *3 <fc Xftt 

(^fc^Hl^fr : ^@ ffi^ 150~250mW, U @ ^ 1 50~200 n m, 15@R#lffl0.2#O 31@ 

ffi^)fe?i@5 0 ^tr|gJE^aiJ^U,*iIffiJi^-iSr?i^ Ufc^,3%Fast blue 3.0m 
LSr^#® £ (4mm) -hJEft USA Ufc 0 Fast blue^ASSf , 3~4% 

(v/v) *;wvy yjli ( P H7.4) (;i £ -5 <£#if #f5ll , iS l^MlB^flSm £^7 
ofc 0 MffiBS^tt, ^1, zKfi#*3 £T$m^-&&m4zVtz&, 3-4% (v/v) * 

/u-r y v**n?i2B*iwia3fe©«, mmwmm*&wm Lit. mftrnzmmztift 

IHj|£#ig«Ji*|Blia&&3feKS*$fc (Axioskop Carl Zeiss, Jena, Y^V) k&ft? 
4 (Blue-Violet : 395~440nm) SrfflV^, U # & f L 3S ^ d» fc 1 mmfti fl U &. & 

ftff o4"C?i L, ±, T, 5*3 J:tJt#«©4*»gf *:50flFt?i»J» Lfc„ 

>it^^(n=10)dS78%(Di^#:^T?foofc©^M L , T- 5 8 8 <D 100mg/kg^ P IS 
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7 y \ ^fl^ltlfiLS IHIil^ 7VW± Steven Roth (Experimental Eye Reseac 

h, 65^, 771-779H, 199750 «: — *B 3£ JE L "C 2fe L „ 

^Ri*KliSD9y b ( B *xxx;vi/- ) tf>9j!ifi (ffcft300 g ) £r<£ffl 

IfcLfc^ mWiSJSI ffl b^ tS#^^®{±J bfco 

jfiLflfESrWIHil £ fc e T-588i4^JfiL30^tu*3 J: tff? ffl MU '& \z& P U fc c 
«03^^r^a.— ^t?a#Ufc. 14B.«fclBSjESr«StfiU^ 5 m mff Jt Srflsffil 

HfKAiliLfeHiB i 9 14 0 * lc JHiltt litis «BJa©^^»:*:JE»IRi fcbtfc Ufc t 
'5, MRSa¥(n=10)^40%(D^^^T'fc5O(^>^U^ T-5S8<D3 0mg/kg( n =8)T*7 
0%, 10mg/kg(n=8)X57% t ft*W#ffi^ii £ 
M#J#I 1 

[T- 5 8 8 50mg,?Hff20ing % =» y K L (s< * 7 %kU) 15mg, i 5 t> 
5'LfU25rag,7t*-fe;PPHl 0 1 (Jfl<fcjfttfc«)40mg] <Dm&Vd%tfV \f~* 
fnl) KyK9 0O8%*jS«t*^Us 60tX*?S;*ftLfc&, J&#(ii) t* 
-/Ut"p y K'/K 9 0 5mg, (iff «R*-ir^ Sftl8mg, 7r7 !) yiv^$/^A2m 
g] Srfi-g-L, 1 m.MM 175mg, ta#8mniCD H ft"^ b , T - 5 8 8 Sr-50mg^ 

(i) [T- 5 8 8 50mg, ?L!jf 20mg, - Ui^^53mg, =« ]} F^CL 

60°C-C|£^bfcm, [#y hf^/Ufoy FVK 9 0 5mg, 7fc't;VPH 
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3 0 2 (JlMbfifettSSi)18mg» ^f7!) Z/gSt"^ -k2mg] Sr^-g-L, l#:7°ir 

^Sfct) 150mg£: 3 f^7f>*7't;H^«l, * T'-t 5 , 

fitffilfll 3 

T- 5 8 8 lOg^rWSU. -tb(-^Mffl7K (0 ^)80iDL^AD^L^fi?^-fr5c 
?g^0. lraol/L y 1 b V $ AyjcgPiK&tfO. lmol/Ly b U ^ A tK 

^^iDxt, pH7.5[;pIlfcf, aM^7k^An^T jESfitriOOmLi 1~ 3 0 - 
©i§iR&*!&M33*T\ * ^7* v ^yy a A** — (?L# 0. 2 m m) \z. T$£i©-?- 5 £ lc 
«fc D ^BRfflffiJW (?^5SiE 283mOsm) &#5o *«E3W * &ES*«T*K U U 
^Igtrv (SSfi5mL) fc^i** BILTT - 5 8 8 SrlOw/v%-C^*-f « ABRSi * 

— j»5S: [ 1 ] <Z> 1 , 2 -3^9 1/ i?3r — summ-fat i& , #tT- 5 8 8 14, 
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